Stress is critical for LPS-induced activation of microglia and damage in the rat hippocampus.
The hippocampus is insensitive to strong inflammatory stimulus under normal conditions and one of the most severely affected areas in Alzheimer's disease. We have analyzed the effect of chronic stress for 9 days in the hippocampus unilaterally injected with LPS. In non-stressed rats, LPS injection failed to activate microglia although a subset of degenerating cells in the CA1 area was evident. This effect was not accompanied by loss of Neu-N positive neurons in the CA1 area. In stressed rats, LPS injection had a dramatic effect in activating microglia along with astrogliosis and BDNF mRNA induction. NeuN immunostaining demonstrated a loss of about 50% of CA1 pyramidal neurons under these conditions. Fluoro jade B histochemistry demonstrated the presence of degenerating cells in most of CA1 area. Mechanistically, combination of chronic stress and LPS resulted in prominent activation of MAPKs including JNK, p38 and ERK clearly different from LPS injection in controls. Further, LPS+stress induced a dramatic decrease in phosphorylated levels of both Akt and CREB, which fully supports a consistent deleterious state in the hippocampal system under these conditions. Treatment with RU486, a potent inhibitor of glucocorticoid receptor activation, significantly protected animals against the deleterious effects observed in LPS-stressed animals.